Clinical evaluation is of utmost importance in the semeiological description of motor disorders which often require video recording to highlight subtle signs and their subsequent evolution. After reviewing 1858 video recordings, we composed a suitable list of video-documentation maneuvers, classified semeiologically in the form of a Bvideo recording protocol^, to guarantee appropriate documentation when filming movement disorders. Aware that our proposed filming protocol is far from being exhaustive, by suggesting a more detailed documenting approach, it could help not only to achieve a better definition of some disorders, but also to guide neurologists towards the correct subsequent examinations. Moreover, it could be an important tool for the longitudinal evaluation of patients and their response to therapy. Finally, video recording is a powerful teaching tool as visual teaching highly improves educational training.
Introduction
The art of clinical examination is of paramount relevance in documenting the neurological abnormalities [2] , sometimes requiring a more refined semeiological evaluation of the clinical picture and a comparison of the subsequent evolution. Movement disorders frequently require the evaluation of even subtle signs; hence, a sophisticated documentation is desirable.
Documenting by filming the patient has been employed since the last years of the nineteenth century and the first decades of the twentieth century, especially in Europe [3] [4] [5] . In contemporary scientific literature, detailed ethical issues as well technical specifications have been substantially addressed by Jog [6] , Windsor [7] , Miyasaki and Moskowitz [8] , Taylor [9] , and more recently by Duker [10] , especially focusing on patients' privacy protection and improvement of data storage. Moreover, video recording can be considered as a powerful teaching tool, offered to implement the educational training as supported by Robakis [11] .
Starting from a 70-year video-filming experience, we now suggest a detailed filming protocol including specific maneuvers addressed to specific movement disorders.
Methods
We have reviewed 1858 video recordings, which were singularly evaluated and categorized by an expert (PM) as (i) appropriate for exhaustive semeiological documentation, (ii) incomplete documentation, and (iii) insufficient documentation.
For the evaluation of the videos, we adopted the following criteria to distinguish and classify appropriate from incomplete and insufficient documentation. We considered recordings appropriate for exhaustive documentation when the video recording fulfilled clinical and semeiological purposes (e.g., assessing a tremor in all its features including the investigation of associated signs such as dystonia, bradykinesia, and rigidity). Videos were classified as incomplete when the semeiological maneuvers were lacking substantial data to fulfill clinical and semeiological purposes (e.g., brisk diffuse bilateral tendon reflexes without and adequate cutaneous plantar reflex evaluation). Finally, the recordings were classified as insufficient either when they failed to document the pathological basis of the examined disease (e.g., a postural and kinetic tremor with alleged suspicion of cerebellar origin without the documentation of an accompanying dysmetria and/or ataxia) or when the technical quality was inappropriate to allow the preceding classification.
The recordings assessed as Bincomplete semeiological documentations^were discussed with a panel of neurologists to compose a suitable list of video-documentation maneuvers forming a Bvideo recording protocol^to guarantee appropriate documentation when filming movement disorders.
Results
The following protocol enlists the suggested procedures and maneuvers that should be carried out when videodocumenting movement disorders, semeiologically classified.
Video-recording protocol: general indications

General instructions
& Use a tripod equipped camera able to record 50-120 frames per second to prevent image distortions and in order not to neglect the rapid elements of hyperkinesia which could occur and need to be documented 
Operator instructions
& Adopt a well-lit place and wide enough to allow the patient's recording both standing still and in motion. & Ensure a uniform illumination; do not carry out the recording backlit. & Define a specific distance between the camera and the patient to ensure the recording of any movement propagating in other parts of the body.
-Please consider that the zooming distance (usually set from 4 to 5 m) should allow the filming of the full-body shot of the patient within the video frame according to the focal length of the recording camera.
& Ask the patient to wear clothing adequate to the investigation purpose (i.e., a neutrally colored t-shirt and shorts), always respecting social and religious habits and which do not divert the attention of the examiner. & Avoid sudden movements of the camera.
Assistant instructions
& Fill out the data collection sheet (cfr. Appendix 1). & Explain to the patient the recording purpose, illustrate the informed consent in detail, and get the patient to sign it (cfr. Appendix 2).
General filming instructions
& Take a full-body shot of the resting patient, seated, with the hands' palms up, leaned on comfortable armchairs or on the thighs, the feet firmly on the ground, for 5 s. & Use a head-on frontal view to focus on the face of the seated resting patient, for 5 s. & Film the ocular movements (pursuits and saccades) using a pencil and stand behind the patient. & Use a side view to evaluate posture, postural stability reflexes (getting up and sitting, pull-test), and the heel-toe tapping: the right side of the patient faces the camera.
-During the pull-test, the assistant stands behind the patient who is standing up with open eyes and feet slightly apart:
the assistant instructs the patient on what is about to happen and pulls towards him/her; the assistant needs to be ready to catch the patient by putting his/her arms in proximity of the axillary region in order to avoid the patient falling backwards and should carry out the procedure with his/her back not far from a solid wall.
& Film the patient gait moving away from the camera, turning, and moving towards the camera. & Repeat every task up to a maximum of 5 times, unless otherwise specified.
Video-recording protocol: specific indications Rating Scale's (UPDRS) [12] items and identify the most significant ones to be filmed. & If the purpose is directed towards recording dyskinesias, use frontal and lateral views, and, where appropriate, any scale to rate dyskinesia (e.g., Dyskinesia Rating Scale [13] ). 
Tic
& Use a full-body view as the body parts involved in the disorder may not be apparent at first, then focus with close-ups to the smaller districts when the location is identified. & The following procedures are intended to put the patient in a situation where he/she should be less likely to mask his/her own tics. Tell the patient that the recording will continue even in the absence of the examiners. Then, explain to the patient that both the examiner and the assistant will leave the room for some reason. Ask the patient to remain seated and watch the red light on the camera, which will be positioned on the tripod in order to film the entire figure of the subject. 
Limitations
We are aware that our proposed filming protocol is far from being exhaustive or inclusive of every detectable movement disorder. Moreover, movement disorders are frequently part of complex clinical pictures such as in neurological diseases affecting the motor unit and the muscles. Thus, some specific filming procedures can be listed for these conditions (cfr. Appendix 3). Besides, by suggesting a more detailed documenting approach, it can help not only to better achieve a nosological definition, but also to guide the neurologist towards more appropriate second tier examinations (i.e., biologic, neurophysiologic, neuroradiologic, genetic, etc.), which should be based upon the clinical evidence.
Conclusion
In our work, we composed a video-recording protocol for the evaluation of movement disorders, after reviewing and examining about 1800 video recordings belonging to our center. Applying a defined video-filming protocol including semeiologically classified convenient procedures allows not only to obtain appropriate documentation of movement disorders but also to uniform video-recording procedures, so that different operators can produce comparable video records. This is important both for clinical practice (e.g., discussion of clinical cases in panels) and for sharing clinical and experimental evidence (e.g., symposiums, congresses, etc.).
Besides, the importance of video filming has an intrinsic value, allowing a more detailed semeiological and then clinical definition of various movement disorders. In fact, using specific technical filming procedures may help to better focus on the essential components of a specific clinical picture.
Moreover, the comparison of subsequent video recordings offers a valuable tool in documenting not only the evolution of a specific disease, but it is also applicable to the study of response to traditional and advanced (e.g., deep brain stimulation in Parkinson disease) therapies.
Finally, visual teaching offers the best tool for the education of the new generation of specialists allowing first-hand evidence and visual experience.
